In Russia, every year, more than 20,000 officially recorded emergencies occur on oil pipelines and drilling equipment. Oil pollution of soil and of the water in open reservoirs does great damage to the environment and, in terms of scale and the extent of the consequences, is a global ecological problem. Recultivated land and open water reservoirs, after restorative work, should represent an ecologically balanced, stable landscape [1] .
To recultivate oil-polluted soils and to purify water, use is made of mechanical, physicochemical, and microbiological methods [2] . Recently, in selecting means of eliminating emergency oil spills and their consequences, increasing preference has been shown to sorbents capable not only of absorbing oil and petroleum products well but also of breaking them down into simple and safe substances -carbon dioxide and water. In this case, the breakdown of petroleum products is achieved by using microorganisms/degraders immobilised on the surface of the sorbents [3] [4] [5] .
The aim of this work was to determine the stimulating effect of carbon sorbents on the enzymatic activity of native microflora and processes of biodegradation of hydrocarbons of oil polluting soil and water.
To conduct experiments on the sorption of microorganisms and oil from aqueous solution under static and dynamic conditions, use was made of a carbon-carbon granulated sorbent of grade Technosorb-1, disperse carbon sorbents (carbon black of grades P514-Vch, P161, and P277-KhIT), and modified sorbents based on Technosorb-1. All carbon sorbents were produced at the Institute of Hydrocarbon Processing Problems (IPPU) of the Siberian Section of the Russian Academy of Sciences [5] . The control was silica gel of grade L 4/100 produced in the Czech Republic.
Under static experimental conditions, a microbial suspension with a known population of cells and a carbon sorbent, in a ratio of 100:1, were introduced into an aqueous solution polluted by oil in a concentration of 10 g/dm 3 . For pollution, use was made of oil from the Las-Egansk field in West Siberia with a viscosity of 6.33 mPa s and a density of 0.8325 g/cm 2 at a temperature of 25°C.
To create dynamic conditions, an oil-polluted aqueous solution innoculated with microorganisms was filtered through columns filled with carbon sorbents, and the volume of the sorbent, its weight, and its bulk density were recorded. At the end of the experiments (static and dynamic conditions), the specific sorption of microbiol cells and oil per gram of sorbent was determined.
The effect of carbon sorbents on the dynamics of the population and enzymatic activity of microflora in processes of biodegradation of petroleum hydrocarbons was studied in an oil-polluted liquid medium and soil during heating for 30 days at 25°C. Sorbents were introduced into soil polluted by oil in a concentration of 70 g/kg in a 100:2 ratio and into a liquid medium polluted with oil (10 g/dm 3 ) in a 100:1 ratio.
The concentration of biodegraded oil was determined by the gravimetric method after its extraction with chloroform [6] .
Biodegradation processes were assessed by gas-liquid chromatography (GLC). According to data of chromatographic analysis, the coefficient of biodegradation and certain biomarkers characterising the level of metabolism of microorganisms sorbed on carbon sorbents were examined.
The main characteristics of the carbon sorbents are presented in Table 1 . Technosorb-1 (TS) was modified by impregnating it with an aqueous solution of carboxymethyl cellulose (CMC) with subsequent calcination of the substrates at temperatures of 170, 200, and 300°C with the aim of cultivating in the sorbent protogenic functional groups (phenolic and carboxylic).
Specimens of the modified sorbents (TS-170, TS-230, and TS-300) were analysed for the content of strongly bound CMC on the surface of the sorbent and the degree of carbonisation. The properties of the modified sorbents are presented in Table 2 . As follows from the data in Table 2 , after modification, the cation exchange capacity of the sorbents and the content of protogenic groups, mainly carboxylic, increase, which may affect their sorption activity.
Data obtained during investigation of processes of sorption of microorganisms and oil in an aqueous medium under static and dynamic conditions are presented in Table 3 . According to data in Table 3 , the carbon sorbents remove oil from the aqueous phase entirely. Maximum sorption (99.6-100%) in relation to microorganisms and oil was noted for disperse sorbents under different experimental conditions.
The recultivation of oil-polluted soil was conducted with native microflora stimulated by carbon sorbents in a mass ratio of soil to sorbent of 100:2. The effect of carbon sorbents (Technosorb-1 and P161) introduced into oil-polluted (7%) soil on the population of microorganisms is presented in Figure 1 . It can be seen that the introduction of carbon solvents stimulates a 2-3 fold increase in the population of soil microflora. Figure 2 shows the magnitudes of biodegradation of oil in polluted soil by microorganisms stimulated by different carbon sorbents and a nitrogen nutrient substrate. During the investigation of the biodegradation of petroleum hydrocarbons for 30 days with the introduction of modified sorbents, the maximum degree of biodegradation (58%) was revealed for microflora immobilised on sorbent TS-300. In the control (without the addition of sorbent), this index did not exceed 15%. The investigation of the stimulating effect of a nitrogen nutrient substrate with the simultaneous introduction of sorbent TS-300 into the oil-polluted soil showed an increase in the population of microflora by three orders of magnitude, and here the degradation of the oil amounted to 85.7%.
The occurrence of biodegradative processes was likewise monitored by the chromatographic method; the results confirmed the high effectiveness of the modified sorbents when the stimulating effect of a nitrogen nutrient substrate was used.
Thus, the obtained data indicate the high sorption activity (99.6-100%) of carbon sorbents in relation to oil, both in an aqueous medium under static and dynamic conditions and in oil-polluted soil. 
